Inhibition within the nucleus tractus solitarius (NTS) ameliorates environmental exploration deficits due to cerebellum lesions in an animal model for autism.
Clinical observations suggest that abnormalities within the cerebellum and/or the cerebellum--cholinergic forebrain connections may be key to explain the severe behavioral deficits and increases in seizures seen in autism. In order to explore functional relationships between brain areas implicated in many of the core behavioral features of autism, experiments utilizing animal models for specific autism-like behaviors have increased in recent years. In the current study, we used a rodent model for the autism-like behavior of environment exploration deficits to examine the role of the cerebellum and its connectivity to the forebrain. In addition, due to the possible common neural pathways between seizures and autism-like behaviors, we explored the possibility for limiting autism-like behaviors via antiseizure brainstem and cerebellar circuitry. In two experiments, adult male rats showed a significant decrease in exploration behavior following developmental cerebellar suction lesions (experiment 1) or i.c.v. saporin injections specifically targeting Purkinje cells, but not after the addition of saporin-induced cholinergic forebrain lesions (experiment 2). In both experiments, the anticonvulsant treatment of inhibition of the medullary nucleus tractus solitarius (NTS) restored exploration behavior to control levels. These findings suggest that specific neuronal populations within the cerebellum are responsible for mediating exploration behavior, and these neuronal populations are similar to the circuitry involved in limbic motor seizures in that they are sensitive to brainstem inhibition. Furthermore, these results suggest this connection could be utilized in order to control behavioral deficits seen in autism with treatments, such as vagal nerve stimulation, which are effective against pharmaco-resistant seizures.